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We report.on:an‘eﬁperiment'that is pefipheralvto the maih thrust
of the.cqﬁfereﬁce since it is notidésigned to study inélusive
proﬁessés; The peéson‘fbr discuséing it here is tﬁatjit'is a hybridv
spark chamBér-bubble.chambet'eipérimeht'and‘is'thus a.prototype‘for a
number of eipéfiments'Prdpésedvfor the'SO"vChémbér at NAL:‘ The.
éxpériment is a joiLt Cal Teéh;Berkeley.effoft fo study diffractive
dissociation of the nucleon with high statisticé.éhd good resolution
in thé reaction 7 p -~ 1 + X. The data was ;akeh,at SLAC’during the .
spring and summer of 1971. We defer the discussion of the physics of
the experiment to a future time when wé will.have_anaIYZed-
substantially more of the data than to date. .Fbr‘the present we reétrict
Surselves to briefly explaiﬁing thé nature of the expériment and Shqwing
evidence that the'ekperiment is"a:technical'sﬁcceSs;

- Tﬁe‘layout’of'the experiméht‘is showhviﬁ'Fig; 1g:»LA 14 GeV/c- ¢
:beam is incideﬁt upon tﬁe'SLAC 40" hydrogen bubbié.chaﬁber.7 Undefléctéd
beam partigles and high momentum pértiéles froﬁ'interactions exit thén

chamber.tﬁrough_a'thin window and pass through an extérnai,spectromefer.
The spectrometé?_ﬁas four stations of magnetostrictive wire plane spark
chambefs and a larée épértﬁre magnet. (The.unscaﬁteréd beam passes
througﬁ dead spots in the chambers.) The spark chamber readouf is féd
‘to an online computer fhat reconstructs fhé tracks éhd.calchates
(approximateiy) the miésing massrfrom an‘assumed inte?actidn in the
Bubble chgmber. The compqtef-trigggrs the'bubbie chambérllighis (takes
‘avfictﬁré) ifll.l‘f_mm 5_3.8_Gev. This cut.exciﬁdes most élastic |
scatters and includes inelastic eveﬁts in thé diffractive dissociation

region. The geometry of the system limits the momentum transfer to



;Ol‘igi-gi.6 GeV/c®. The bubblé chamber was ekpanded typically

4 times/second and on the avefage a picture was taken every 17 expansions.

Altogether some - 400,000 picturés were taken which corresponds to some
7 miliion expansioﬁs 6f the chamber. Allowing for friggers‘by
interactions outside thé fiducial volume or.in the windows of the
bubble chamber, m decays, somé'residUQI elaStigrscatters, and the like
weiexpect to obtain more than iO0,000 events in the.diffractivé_
diSEOciation region. |

The motivation for the external spectromefer'was not only to
trigger the bubble chamber but to iﬁprpVe the resﬁlution by providing an
accurate measﬁre-of the high momentum outgoing T . The sfectrometer is

¢apable‘of measuring a 14 GeV/c track to + 1/2%, a good match to the

beam momentum width of + 1/4%. The error in the bubble.chémber measure-

ment is typically 10—30%. To-acdomplish this'improVement in resolﬁtiQn
for a given event meaQuré&_in the bubble:chamber, we must match the v
high'momentum secohdaryitrack‘in the evehf'to‘the séﬁe'track‘és.
measuréd by the spark chambers (and recorded on magnetic tape).
Avoiding éctidental.matches is impdrtaht Since-theré are usually several
tracks in the spark chambers.and.there are of course efents in the
bubblé chamﬁer for which theié'is no corresponding spark chamber track.
The matching process is indicated in Fig. 1b. A spark chaﬁbeivtraék is
extrapolated from station 1>back through the fringe field of the

bubble chamber magnet to the downstream end of the bubble chamber track.
The tracks'must then match in the azimuth anglé, ¢; the dip angle, 2,
fhe'position cOordinaté, X, which is-perpéndicular to the beam tracks

" and maghetic field, and the position coordinate, z, which is pafallel'




to the,h;ghetic field. Differences between the bubble chamber and
spark éhamber values ére histogfammed in Fig. 2 for a sample of events.
The dotted histogramS’are'for;the_same Bubble'chambér events compared
to qurk‘chamber tracks from a wrong frame.andvtﬁus‘show tﬁe shape of
the distributions for accidental maﬁéhes. These latter distributiorns
5re rathef flat and show that the peaks in the "right frame"
distributions originate from correct matches. The tms widths of the '
peak§ are:. for A, - 3 mr; for ¢,'~‘1.5 mr; for x; =~ 1 mm; and for
z, ~ 2 mm. The comparisons of the four variables, together with
estimates of the errors, are used to fbrm a x2 witﬁ'four degrees of.
'freedom. The distributions for the right frame (solid histogfam) and
wrong frame (dotted‘histogrém) comparisons are shown in Fig. 3a. The
negligible number of events in the wrong fréme:distribufions shows that
the'x2 prdvides an eXcellent.disciiminatioﬁ against accideﬁtal matches.

1

Once matched, we combine the bubble chamber measurement of the

" event and the spark chamber measurement of the high'mdmentum track into

a "hybrid" measurement of the event. . We illustrate the effect of the
hybrid measurement by considering two-prong events from a sample of film

for which the bubble chamber wasvtriggered by elastic as well as

“inelastic scatters. Fig; 3b shows the distribution of missing mass

recoiling off the outgoing m . The solid histogram is for the hybrid

measurement and shows a proton peak from the elastic scatters. The

1

. dotted histogram is for the bubble chamber only measurement; the proton

peak has been spread out to the point of disappearing. Somewhat more

relevant to the physics of the experiment is the question of to what



extent the increased resolutibn provided by fhe hybrid measurement
allows sepéiation of the single 7° from multiéleﬁwo evehtg, and neutron
from neutron + 7° events. We show in Fig. 3c a missing mass distribution
for neutral particles for a sample of two prong events in WhiCh the
pOSitivé track has. been identified as a proton by ionization; Fig. 3d
shows a §imi1ar distripution for the positive track identified as am .
yThe x° péak,in Fig. 3c and neutron peak'in.Sd are clearly discernable.
“For reférence,,two x° threshold in 3c ahd ﬁeutrbn.+ 7° threshold in 3d
- are indicated by small érrows. The same distributions using the bubble
chamber measurements (not shown) do not have either the 7° or neutron
.péak. |

In conclusion; the experiment is'a‘technical success. The.ektefnal
spectrometef triggered thé bubble‘cﬁamber-with reiatiﬁely high
efficiency.and provides much improved resolu£ion over bubble chamber
measurements alone.‘IW¢'are currently measurihg and processing the
bubble chamber events and anticipate physics results in the not-too4distant

future.



Fig. 1.

Fig. 2.

Fig. 3.

(a)
(b)

FIGURE LEGENDS

_Tép"vicw of experimental 1aYout.V:'

Side view of bubble chamber and station 1 of spark |
chémbers, illustrating the traék matching process and

coordinate system used. -

Comparisons of bubble chamber and spark chamber measurements

of the downstream end of a sample of bubble chamber tracks.

The dotted histograms are for the "wrong frame" comparisons.

(2)

(b)

(c)

(d)

xz'from comparisons in Fig. 2. The dotted histogram

is for the '"wrong frame" comparisons.

Missing mass recoiling off the outgoiﬁg w;'for a samplev.
of elastic and inelastic two-?rongs._ Thé'solid hisfoéram.
is for thevhybrid meésurements;_the dotted for the

bubble chamber measurements. |

Missing mass squared of neUtral_pafficles for two-prong
eyeﬁ;s Qith the posifive'track identified as a prdtoh by
ionizatioﬁ. The'arroﬁindicates two 7° threshold.

Same as (c) but for the positive track identified as a

+ : e g 0
'm . The arrow indicates neutron + 7 threshold.
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights.
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